Abstract: The present 
Introduction
Infertility is disorder of reproduction representing a significant social, medical & economic burden for individual & the society 14 . It affects on average 25% couples worldwide. Of these 15% couples seek medical treatment for infertility & less than 5% remains unwillingly childless 31 . Approximately 1 in 10 couple in the United States is infertile & each partner is equally likely to be affected 14 . In India also infertility is a common & distressing problem, except that infertile couples report late for evaluation 33 . Infertility affects 10-15% of couples of childbearing age, and nearly half of these cases are attributable to the male partner and particularly sperm related problems. Approximately 10% of infertile men are azoospermic. A large majority of these men have associated genetic disorders that range from chromosomal (gonosomal) aneuploidy or structural rearrangements to mutations or microdeletions. In infertile men with a chromosomal abnormality, 2.7% shows oligospermia & 10.8% shows azoospermia. Chromosomal aberrations are mainly represented by sex chromosomal defects, which are twice as high in infertile men compared with controls 17 . There are various causes of infertility such as anatomical, pathological, environmental & occupational. In a sizeable proportion of cases, a genetic or chromosomal disorder forms the underlying basis of infertility. Unexplained infertility should prompt a request for chromosomal studies. At least 5% of azoospermic males have been found to have Klinefelter syndrome.
Formerly, females alone shouldered the responsibility for infertility. Today, however, it is realized that the male is equally likely to be affected as his mate. Male & female factors contribute equally to infertility in a couple 16 . The overall incidence of chromosomal factors in infertile males ranges from 2% to 8%, with a mean value of 5%. The chromosomal abnormalities include sex chromosomal abnormalities are predominating in azoospermic men, but a wide range of structural autosomal anomalies, including Robertsonian & reciprocal translocations, inversions, duplications & deletions are also found in infertile males 11 .
Aim Of Present Study
Reviewing the existing literature it was concluded that males is equally likely to be affected as his mate. Hence the present study was carried out to find out frequency of chromosomal abnormalities in cases of male infertility.
II. Material And Methods
The study was carried out in a tertiary care hospital. Among the different cases referred to genetic division of the institute, 70 males referred for complaints of infertility were included in the present study. Patients were explained the procedure and possible outcome of the test. A written and informed consent of the patients was taken. The study was carried out in the following steps.
Selection of patients
Male patients referred to the genetic division for infertility with history of inability to have an issue after one year of marriage without use of any contraception and/or erectile dysfunctions were included in present work. 2. Clinical examination of patients 3. Collection of blood and karyotyping Blood was collected for karyotyping and slides were prepared which were then examined. In addition sex chromatin study of the patients was studied by collecting the buccal smears. 4. Photomicrography Photographs of appropriate abnormal metaphases were taken for documentation.
Data tabulation and Analysis
The collected data was tabulated. 6. Pedigree Charting It is a short hand method of expressing family data. Detailed pedigree charting was done to know how a particular trait was segregating within the family. It also helped in identification of other family members that were affected.
III. Observations And Results
A total of 70 patients with infertility were evaluated retrospectively. Nine out of 70 (12.85%) patients showed chromosomal alteration. Among the chromosomal abnormalities, Numerical abnormalities were present in 6 patients (8.57%) and Structural abnormalities were present in 3 patients (4.28%). Among the 6 patients with Numerical abnormalities, Two patients (2.85%) showed 47,XXY karyotype which is accepted to be a variant in the population. 2 patients (2.85%) were found with a 46,XX karyotype; one patient (1.43%) was found with Mosaicism i.e. 46,XY(20%)/47,XXY(80%); one patient (1.43%) showed a karyotype of 47,X,i (Xq)Y. Among the 3 patients with structural abnormalities, one patient (1.43%) showed a 45,XY,-22 t (14/22) karyotype; one patient (1.43%) showed 46,XY, inv(9); one patient (1.43%) showed 46,XY, large Y. 
IV. Discussion
Indian civilization is one of the most ancient civilizations. During the entire history of our subcontinent, the emphasis on the family has been paramount and family means children. Thus, having a child has been of the greatest importance not only to the couple but also to their larger family. Socially, a stigma is attached to a couple, if the couple does not have a child 27 . The perception of the degree of male involvement in infertility has undergone a number of revisions during the past 50 years. Initially, infertility was considered primarily a female problem. This no more holds true and it has lead to the fact that 40-50% of infertility is wholly or in part due to a male factor 28 . Lunenfeld B. and Insler V. 19 (1993) reviewed the causes of infertility and the dimensions of the problem. In most of the countries around the world the male counterpart was responsible in 23% to 46% of the infertile couples. This data is shown in between the causes of infertility due to male factor studied by different authors. Thus the present study correlates with the study of the previous authors. Despite the prevalence of infertility only recent research has focused onto genetic factors accounting for infertility. It is now clear that genetic abnormalities are present in about 15% of male infertile subjects. They include chromosome aberrations and single gene mutations 11 . It has been known for some 20 years that the prevalence of chromosomal abnormalities is higher in infertile men, this figure being inversely related to the sperm count 11 . The rate of chromosomal aberrations in the general population is less than 1% while it is higher in patients with poor reproductive history 8 . Chromosomal abnormalities have been detected in 2.1 -8.9% of men attending infertility clinics 9 . The chromosomal abnormalities found in infertile men are structural, numerical or mosaicism 8 . Sex chromosomal abnormalities predominate in male infertility 27,29. The single sex chromosomal abnormality of 47, XXY and mosaics of 46,XY/47,XXY are relatively common and are seen more likely in azoospermic as well as in severe oligospermic males. The gonadal defect in XXY men is related to germ cell survival and sex chromosome constitution 27 . Testicular maldevelopment can be found in association with Klinefelter syndrome. Males with the latter genetic abnormality (XXY) usually have small testes and azoospermia 28 . Van Assche 29 (1996) investigated 694 infertile men for chromosomal causes and found that sex chromosomal abnormalities (47, XXY) predominate in male infertility. Quilter et al 25 (2003) suggested that routine cytogenetic analysis of infertile male patients is required. In their study of patients they found 2 patients (1.9%) with Klinefelter syndrome. Weiss et al found that the most frequent karyotype abnormality in male patients is Klinefelter syndrome which occurs in approximately 1 in every 500 males 21 In the present study, 47,XXY karyotype was seen in 2 (2.85%) patients . In both these patients seminal studies showed azoospermia. Barr body was present in both patients. Hormonal study showed raised LH and FSH levels and reduced testosterone. Both patients had significant clinical features i.e. bilateral gynaecomastia, small testes and delayed secondary sexual characters. These findings are classically found in patients of Klinefelter syndrome. The second most commonly found chromosomal abnormality in the present study was 46,XX from the phenotypic male patients. The 46,XX maleness is characterized by testicular development despite the lack of normal Y chromosome. The frequency of XX males in the general population is very low (1 in 10,000) whereas they are found more frequently in azoospermic men Nishino et al 20 (1993) studied a 24-year-old infertile male. Semen analysis revealed azoospermia. Endocrinological examination showed elevated serum LH and FSH and low level of serum testosterone. Testicular biopsy disclosed atrophic seminiferous tubules. Abdominal computed tomography revealed no ovaries or uterus. The chromosomal analysis revealed a karyotype of 46XX. This case was diagnosed as a case of 46XX male. In the present study 2 patients (2.85%) were found with a 46,XX karyotype. In both these patients seminal studies showed azoospermia. Barr body was present in both patients. Hormonal study showed raised LH and FSH levels and reduced testosterone. Both patients had significant clinical features i.e. bilateral gynaecomastia, small testes and delayed secondary sexual characters. Among these two patients, one had marked hypospadias. Thus the findings in present study correlate with those found by Nishino et al (1993) in 46,XX male.
Structural abnormalities involving Y chromosome are found to be higher in infertile males and more so in azoospermic males. Structural abnormalities like dicentric Y, a ring Y chromosome and the pericentric inversion of the Y chromosome are associated with spermatogenic failure. In a study conducted by Sayee Rajangam et al 26 (2006) , they found out 1 patient with large Y out of 73 patients. Ismail et al 16 (1993) studied 100 infertile males and found out 10% males with large Y. They suggested that such Y chromosome abnormalities were frequent among azoospermic than oligospermic males. In the present study 1 patient showed a karyotype 46,XY with large Y. This study correlates with the study conducted by Sayee Rajangam et al (2006) . In our patient semen analysis was found to be normal and this does not correlate with the study conducted by Ismail et al (1993) .
Isochromosome is the resultant of an abnormal split of the centromere (horizontal instead of vertical) followed by duplication of one of the arm. In infertile males, translocations are reported in 1.2% cases. These may be Robertsonian (0.7%) or Reciprocal (0.5%). Robertsonian translocations are frequently observed in oligospermic patients (1.6%). Also 0.9% reciprocal translocations are found in azoospermic and 0.8% in oligospermic men 27 . Spermatogenic impairment is related to an increase in the frequency of the XY bivalent and the Robertsonian trivalent association during the pachytene stage. Translocation is the most commonly observed chromosomal abnormality. Overall, 75% are autosomal balanced translocation in the couples with pregnancy loss and this incidence is supposed to be thirty times higher than the report in the general population 26 . Forejt 10 (1974) suggested that non random association might produce interference with precocious X chromosome inactivation in the primary spermatocytes which would be required for normal spermatogenesis. Yoshida et al 32 (1997) , a data from different laboratories was collected to find the incidence of inversion. It was found that out of the total 305 patients, inversions were seen in 138 (45.24%) patients. Maximum number of inversions were seen in chromosome 2 (87), others were chromosome 5 (22) and chromosome 10(29) . In the present study inversion was found in 1 patient (1.42%). The karyotype was 46, XY, inv (9) . Thus the present study correlates with the findings of Yoshida (1997), Quilter et al (2005). 
